Length of stay in treatment is thought to be the best predictors for long-term recovery from substance use disorders. The objective of this study was to examine the relationship between participation in mind-body-spirit (MBS) therapeutic programs and length of stay in a residential treatment facility. A retrospective analysis of data from 1719 subjects who were admitted to a 30-day residential program for substance use disorders (SUD) was conducted. Subjects participated in MBS programs that included yoga, acupuncture and meditation. We examined the effects of subject participation in MBS programs for subjects who left against staff advice (ASA) and those who successfully completed the residential program. A higher percentage of subjects with severe heroin use disorder left ASA compared with subjects with severe alcohol use disorder (16% vs. 9%, respectively). Most subjects from both substance groups who failed to complete the 30-day treatment program, left within the first two weeks of stay (59% of alcohol group and 75% of heroin group); however, again, the percentage of heroin users leaving during the first two weeks was significantly greater compared with that of alcohol subjects. We found a highly significant, positive correlation (r = 0.56, p < 0.01) and a statistically significant increase in LOS for all subjects, regardless of the substance type, and the number of MBS program sessions attended showing an association between MBS participation and increased LOS. These data support the inclusion of MBS programs as part of a comprehensive treatment strategy for SUD in combination with traditional counseling to help develop a sustainable long-term recovery.
Introduction
Substance use disorder (SUD) is a major public health concern in the US. Recent numbers published by SAMHSA indicate that of the 22.7 M people who need treatment for the substance use disorder, only about 2.5 M (~10%) received the treatment [1] . In addition to a public health concern, SUDs also pose a heavy economic burden to the healthcare system and to the workplace [2] [3] [4] .
SUD-related emergency department visits involving alcohol and illicit drug misuse are increasing annually and are projected to continue to increase [5] [6] . Estimates of almost 15% of employed adults have either used alcohol or illicit drugs while at work or while employed, which represents a significant problem impacting workforce productivity and safety [7] [8] .
SUD is a chronic, relapse-prone disease and, as such, recovery is a life-long process [9] [10] . Recovery treatment can be viewed as two separate stages; the first stage involves an initial process of detoxification and stabilization followed by some types of the residential program of varying length [11] . During this first stage, there is an acute focus on the health of the individual and dealing with both the physical and emotional symptoms of withdrawal. Once stabilized, the focus can shift to the more cognitive/education directed therapy (depending on the needs of the subject) to gain an understanding of the addictive behavior, incite and develop new coping skills for dealing with potential triggers for substance use. If possible, involving and educating the immediate and extended family about addiction is beneficial and helps to establish a solid support group and ensure old familial patterns don't hinder progress. The second stage of recovery is a lengthier process and usually includes a limited, less intensive outpatient component in addition to or followed by a community-based support program such as alcoholics anonymous. The focus of the second stage is on maintaining a healthy, substance-free lifestyle while continuing to practice existing coping skills and learning new skills enabling a successful re-engagement in community and a productive, meaningful life.
Mind, body, spirit (MBS) programs are designed to provide subjects with meaningful therapeutic experiences that promote a greater sense of self-awareness and personal growth to foster the development of holistic coping skills. MBS utilizes several tools including yoga, acupuncture, relaxation techniques and meditation and is widely used along with more traditional clinical approaches. MBS programs are thought to be important in both stages of recovery as a helpful adjunct for symptoms of substance withdrawal in the short term and as a means of gaining a greater sense of wellbeing and emotional symptom management and spirituality over the long term.
Studies have shown that one of the best predictors of long-term recovery is the LOS in SUD treatment [12] [13] . Interestingly, this observation appears to be a consistent finding despite variations in treatment approaches and specific programs included as a part of treatment [14] . MBS related programs have the potential to be important components for a successful short and long-term recovery program.
Here we report the results of a retrospective analysis examining the potential benefit of MBS programs included as part of a comprehensive treatment program for subjects in a 30-day residential program.
Methods

Sample Population
Subjects included in this retrospective study represent all comers to a 30-day residential addiction treatment facility between January 2011 and June 2016 who were in treatment for either alcohol or heroin addiction. Subject demographics, substance use, treatment history and related information was obtained upon admission to the facility and stored in an electronic medical record database. Subjects leaving residential treatment after less than or equal to 27 days against staff advice were considered early discharges. Those completing 28 days or more were considered as completing residential treatment. All data was obtained from the EMR database and assembled and organized using Microsoft Access™ and imported into Microsoft Excel™ for analysis. All protocols for data collection, storage, and analysis were reviewed and approved by an independent review board (Regulatory and Technical Associates, Old Lyme, CT).
Treatment
The services were provided by licensed clinicians, MBS practitioners, and licensed acupuncturists and included a blend of traditional treatments such as cognitive-behavioral, family oriented approaches, individual and group therapy sessions and alternative therapeutic approaches such as acupuncture, deep relaxation, meditation and yoga. Integrated health care was provided on-site including medication management by licensed medical doctors and nurses. Meditation: Group meditation begins by subjects establishing a comfortable, seated, upright position with the use of pillows to ensure alignment of the spine and energy flow. A one-word affirmation card is chosen and used as a focal point throughout the meditation session while soft, gentle therapeutic music in the background opens the session. This is followed with a 10 to 12-minute narration using metaphors and analogy to relax the mind and body while quieting thoughts using the breath technique and focal point to remain in that space.
MBS Programs and Procedures
Data Collection and Analysis
All data were collected and recorded in an electronic database. Data were pulled from the electronic medical files, summarized and analyzed using Microsoft Excel and MiniTab™ analytic software. Data from each group were compared using a paired t-Test analysis. A p value of less than or equal to 0.05 was considered statistically significant. The correlation analysis was conducted using the linear regression tool in the Excel data analysis software. Data on average number of MBS sessions were not normally distributed and nonparametric statistical tests were used for analysis between groups. The calculations of normalized, average number of MBS sessions per LOS were done by determining the average LOS for each group (e.g. 12.2 days for the alcohol subjects and 9.6 days for the heroin subjects), determining the average number of MBS sessions per day for each group and then multiplying this by the average LOS.
Results
Sample Characteristics
This study included 1719 adult subjects who were admitted to a 30-day residential addiction treatment program between January 2011 and June 2016 (Table   1 ). There was a greater percentage of male versus female subjects (1134 or 66% vs. 585 or 34%). Of these subjects, 1075 were diagnosed with severe alcohol use disorder and 644 were diagnosed with severe opioid use disorder with a primary substance of heroin. Over this five and one-half year period, 1521 successfully completed the residential program while 198 left against staff advice (ASA). Of those subjects who successfully completed the program, 978 and 543 were in treatment for severe alcohol and severe opioid use disorder, respectively. Of the 198 subjects who left ASA, 97 were diagnosed with severe alcohol use disorder and 101 were diagnosed with severe opioid use disorder with heroin as the primary substance. Figure 1 . The percentage of subjects leaving the 30-day residential treatment facility against staff advice.
(a) The percentage of subjects from the heroin group leaving ASA is significantly higher compared to the alcohol subject group. (b) Of those subjects who left treatment ASA, most left the program within the first two weeks. Again, the percentage of subjects from the heroin group was significantly greater compared to subjects from the alcohol group. Data expressed as the percent of total subjects in each substance group. *p < 0.05. Fischer's Exact Test. n = 97 alcohol group, n = 101 heroin group.
Early Discharge Analysis
The percentage of subjects leaving ASA was significantly greater in the heroin group compared to the alcohol group, 16% and 9% respectively, p < 0.05 ( Figure   1 ). A time analysis showed that while most subjects from both groups who failed to complete the 30-day treatment program left within the first two weeks (59% of the alcohol subjects and 75% of the heroin), the percentage of heroin group subjects leaving during the first two weeks of treatment was significantly greater compared to the alcohol group. The percentage of subjects leaving during the second half of the residential program was significantly less than compared to the first two weeks (41% for the alcohol subjects and 25% for the heroin subjects).
Impact of MBS Programs
We examined the impact of participation in MBS programs on LOS in residen- (all subjects) are all subjects regardless of the number of MBS programs they participated in; (0 -2 MBS) are subjects who participated in 2 or fewer program sessions, (3 -5 MBS) are subjects who participated at least 3 but no more than 5 MBS programs, (6 -8 MBS) are subjects who participated in at least 6 sessions but no more than 8 and (>9 MBS) are subjects who participated in at least 9 or greater MBS programs. There was a significant increase in the number of days in residential treatment associated with increasing participation in MBS programs. Figure 3 . Regression analysis and correlation of the length of stay (days) in residential and the number of MBS programs for all ASA subject. There was a highly significant correlation for length of stay and participation in MBS programs.
Analysis by Substance
An analysis of ASA subjects based on substance type revealed no difference between the alcohol and heroin groups for LOS in response to participation in MBS sessions. Subjects in either the alcohol or heroin groups who participated in 3 or more MBS programs had a significantly greater LOS compared to their respective subjects who participated in 2 or fewer sessions (Figure 4 ). Comparing the average number of MBS sessions per day (normalized as number of MBS sessions per LOS) in subjects who successfully completed the 30-day residential program to those subjects who left ASA showed the same association, however, the difference between the alcohol subjects who completed the program compared to those who left ASA was greater than the difference observed in the heroin subjects ( Figure 5 (a) and Figure 5(b) ).
Discussion and Conclusions
The objective of this retrospective analysis was to examine the impact of MBS programs on LOS and the ability of subjects to complete a 30-day residential addiction treatment program.
We observed a difference between substance groups in terms of propensity to leave residential treatment ASA. While most subjects from both substance groups left within the first two weeks of residential treatment, a significantly greater percentage of subjects from the heroin group left the treatment ASA during the first two weeks compared to subjects from the alcohol group. Figure 4 . Length of stay (days) for all ASA subjects in the heroin group and alcohol group and their participation in MBS programs. MBS program participation is grouped as follows: (all subjects) are all subjects regardless of the number of MBS programs they participated in; (0 -2 MBS) are subjects, who participated in 2 or fewer program sessions, (>3 MBS) are subjects who participated at least 3 or greater MBS programs. In the alcohol group, the LOS was significantly lower in the 0 -2 MBS group compared to the all MBS group and the >3 MBS group was significantly greater to both the all subjects and 0 -2 MBS groups. In the heroin group, there was no statistically significant difference in LOS between the all subject group and the 0 -2 MBS group and the >3 MBS group. The length of stay for the > 3 MBS group was statistically greater compared to the 0 -2 MBS group (^ p < 0.05 compared to the 0 -2 MBS group). These data, combined with our data showing that a greater overall percentage of subjects from the heroin left treatment ASA, indicate that subjects in treatment for heroin addiction are at higher risk for leaving a residential treatment facility ASA compared to subjects in treatment for alcohol addiction.
We also examined the impact of MBS programs on LOS in the residential ad- LOS in treatment is generally regarded as one of the best predictors of long-term recovery [17] . The longer one remains in treatment, residential, outpatient or a combination of both, the greater chance one has of achieving a sustainable recovery from SUD. Our data show that subjects who are more involved in MBS therapy have a greater chance of making it through a residential treatment program and achieving long-term recovery.
Early studies have shown that subjects that have at least 3 months of treatment demonstrate significantly better recovery as measured by several parameters including substance use, trouble with law enforcement and employment [17] .
With this knowledge in mind, more recent studies have focused on identifying extraneous factors as well as subject characteristics that may contribute to an inability to remain focused on recovery and, in part, leading to a relapse [18] [19] [20] [21] . The identification of important circumstances, predispositions and other factors could be used to identify subjects most at risk for leaving treatment early and allow for the development of an individualized treatment plan that is designed to address these factors and maximize the chance of completing treatment.
Co-occurring mental health disorders have been shown to be associated with both increased ASA and relapse rates in subjects with SUD [9] - [22] . In a previous study, we found that MBS programs were helpful in reducing symptoms present in co-occurring disorders (Gundel, R.H., unpublished). High levels of anxiety, substance craving and depressions were quickly reduced below threshold levels in subjects in treatment for severe alcohol or opioid/heroin use disorder. We speculate that the results obtained in the current study reflex, in part, the positive effects of MBS program therapy on mental health symptoms.
MBS programs teach subjects various techniques that allow them to exercise more self-control and a greater ability to focus on their recovery effort leading to a successful completion of a 30-day program. Our results showing that subjects who completed the 30-day residential program had a significant greater number of MBS sessions compared to those subjects who left ASA supports our contention. Our analysis was done using the average number of MBS sessions per day and normalized for the LOS for each subject group which allows a valid comparison the data between groups. In addition to anxiety, substance craving and depression, there are undoubtedly other important factors that may lead to subjects leaving treatment ASA. For example, numerous studies have shown that age is an important determinant as younger subjects are more likely to leave treatment ASA compared to older subjects [28] [29] . Our results support this finding in the following way. We found that a greater percentage of subjects in treatment for severe opioid/heroin use disorder left ASA compared to subjects in treatment for severe alcohol use disorder (16% vs. 9%). The average age of the heroin/opioid use disorder group was significantly lower compared to the average age of the alcohol use disorder group (24 ± 6 vs. 41 ± 12 years, respectively; p < 0.05). Additional factors may include other types of co-occurring disorders such as bipolar disease, Attention Deficit and Hyperactivity Disorder, Post-Traumatic Stress Disorder and personality disorders. These conditions are beyond the scope of the current investigation but will be the subject of additional prospective studies in the future.
Conclusion
The results of our retrospective analysis support the importance of integrating MBS related therapy programs into a comprehensive addiction treatment approach. We found a significant correlation between participation in MBS programs and LOS in a residential treatment facility. Consequently, subjects who participated to a greater level in MBS programs had a greater success rate in terms of completing a 30-day residential SUD treatment program.
